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ABSTRACT 

Minnow t r a p s  were used t o  c a p t u r e  j u v e n i l e  s t e e l h e a d  t r o u t ,  S a h o  
gairdneri Richardson,  coho salmon, Oncorhynchus kisutch (Walbaum), 
chinook salmon, Oncorhynchus tshmytscha (Walbaum) , and Dol ly  Varden, 
SaZveZinus maZma (Walbaum), i n  Anchor R i v e r  d u r i n g  t h e  p e r i o d  from May 3 
through August 10,  1984. Small  i n c l i n e d  p l a n e  t r a p s  were used t o  
c a p t u r e  emergent s t e e l h e a d  f r y  from J u l y  5 through August 10, 1984. 
R e l a t i v e l y  s m a l l  numbers of s t e e l h e a d  s m o l t s  were c a p t u r e d  d u r i n g  t h e  
season .  The g r e a t e s t  c a t c h e s  occurred  d u r i n g  mid-May. The e a r l i e s t  and 
g r e a t e s t  c a t c h e s  of emergent s t e e l h e a d  occurred  d u r i n g  mid-July. 

Ninety-four  a d u l t  s t e e l h e a d  w e r e  tagged w i t h  Floy anchor t a g s .  Based on 
t h e  r e t u r n  of 10 t a g s  d u r i n g  c ree l  census ,  t h e  1984 e s t i m a t e d  p o p u l a t i o n  
was 1,361 f i s h .  

A c ree l  census  was conducted on t h e  Anchor River i n  1984, and an es t i -
mated 7,610 angler-days of e f f o r t  were s p e n t  d u r i n g  t h e  p e r i o d  August 18 
through November 4. During t h i s  f a l l  f i s h e r y ,  i t  was e s t i m a t e d  t h a t  
a n g l e r s  r e t a i n e d  39 % of t h e  s t e e l h e a d  t h e y  caught  f o r  a t o t a l  h a r v e s t  
of 305 s t e e l h e a d .  Anglers  a l s o  caught  an e s t i m a t e d  708 Dolly Varden and 
1,060 coho salmon. 

Samples from t h e  a d u l t  r u n  were composed of 14 s e p a r a t e  age c l a s s e s .  
Firs t -spawning f i s h  c o n s i s t e d  of f i v e  age c l a s s e s  and r e p e a t  spawners 
c o n s i s t e d  of n i n e  s e p a r a t e  age c l a s s e s .  The m a j o r i t y  of f i r s t - spawning 



females  and males  were Age C l a s s  3.2. Repeat spawners comprised n e a r l y  
23% of t h e  f i s h  sampled. 

B a c t e r i a l  kidney d i s e a s e ,  caused by Renibacterim s a l m o n i n a m ,  and 
F u r u n c u l o s i s ,  caused by Aermonas salmonicida, were d e t e c t e d  i n  a d u l t  
chinook and coho salmon from t h e  Anchor River .  

KEY WORDS 

S t e e l h e a d  t r o u t ,  inc l ined-p lane  t r a p ,  t a g g i n g ,  minnow t r a p s ,  s t e e l h e a d  
s m o l t ,  Anchor R i v e r ,  spawning, s p o r t  f i s h i n g  e f f o r t ,  h a r v e s t ,  p o p u l a t i o n  
e s t i m a t e ,  b a c t e r i a l  kidney d i s e a s e ,  f u r u n c u l o s i s .  

BACKGROUND 

A map showing t h e  l o c a t i o n  of t h e  s t u d y  a r e a  i s  provided i n  F ig .  1 and a 
l i s t  of f i s h  s p e c i e s  i s  g iven  i n  Table  1. 

Anchor River  h a s  long been recognized a s  one of t h e  most p o p u l a r  s p o r t  
f i s h i n g  streams on t h e  Kenai Peninsula .  The r i v e r  s u p p o r t s  good popula- 
t i o n s  of Dol ly  Varden, chinook and coho salmon. It a l s o  h a s  t h e  l a r g e s t  
s t e e l h e a d  t r o u t  p o p u l a t i o n  of t h e  f i v e  Kenai P e n i n s u l a  streams which 
produce t h i s  s p e c i e s .  

Observa t ions  i n d i c a t e d  a s u b s t a n t i a l  i n c r e a s e  i n  a n g l e r  e f f o r t  and 
h a r v e s t  on t h e  r i v e r  and, d u r i n g  t h e  p e r i o d  1978-84, a creel  census  of 
t h e  f a l l  s p o r t  f i s h e r y  w a s  conducted t o  o b t a i n  d a t a  on h a r v e s t  and 
p o p u l a t i o n  l e v e l s  of  Dolly Varden, coho salmon and s t e e l h e a d  t r o u t .  

Every y e a r ,  10,000-20,000 man-days of a n g l i n g  e f f o r t  a r e  s p e n t  on t h e  
Anchor River  i n  t h e  summer-fall p e r i o d  when s t e e l h e a d  a r e  caught .  Dol ly  
Varden, coho salmon, and s t e e l h e a d  a r e  a l l  caught  d u r i n g  t h i s  p e r i o d ,  
and i t  i s  n o t  f e a s i b l e  t o  a s s i g n  f i s h i n g  e f f o r t  t o  any one s p e c i e s .  
T o t a l  h a r v e s t  of Anchor River  s t e e l h e a d  has  ranged from about 300 t o  
1,700 annual ly  d u r i n g  t h e  p a s t  8 y e a r s .  T h i s  c a t c h  h a s  accounted f o r  
about 26 t o  40% of t h e  t o t a l  combined h a r v e s t  of s t e e l h e a d  i n  t h e  s t a t e .  

S t e e l h e a d  s t o c k s  i n  a l l  streams on t h e  Kenai P e n i n s u l a  gre s i m i l a r  t o  
t h o s e  termed "summer run" throughout  t h e  P a c i f i c  Northwest.  Adul t s  
e n t e r  t h e  streams throughout  t h e  summer and f a l l ,  spend t h e  w i n t e r  i n  
f r e s h  water ,  t h e n  spawn t h e  fo l lowing  s p r i n g  and m i g r a t e  back t o  s e a .  

Some a s p e c t s  of Anchor River  s t e e l h e a d  l i f e  h i s t o r y  and p o p u l a t i o n  
c h a r a c t e r i s t i c s  have been i n v e s t i g a t e d  p e r i o d i c a l l y  s i n c e  t h e  
mid-L950's, b u t  t h e  s t u d i e s  have been i n t e r m i t t e n t  and of l i m i t e d  scope. 
T o t a l  r u n  s i z e ,  a d u l t  m i g r a t i o n ,  and spawning C h a r a c t e r i s t i c s ,  a r e a s  and 
t iming  of j u v e n i l e  r e a r i n g  and m i g r a t i o n  and t h e  p o t e n t i a l  f o r  supple-  
menta l  p r o d u c t i o n  are a few impor tan t  a s p e c t s  which had n o t  been s t u d i e d  
a d e q u a t e l y  p r i o r  t o  t h i s  s tudy .  
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Figure 1. Location of the study area. 
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A l i f e  h i s t o r y  s t u d y  of s t e e l h e a d  i n  t h e  Anchor R i v e r  was i n i t i a t e d  i n  
1980. Its g o a l  i s  t o  g a t h e r  b i o l o g i c a l  in format ion  upon which t o  b a s e  
management programs, formula te  r e g u l a t o r y  g u i d e l i n e s ,  and e v a l u a t e  t h e  
need and p o t e n t i a l  f o r  supplementa l  enhancement of t h e s e  s t o c k s .  During 
t h e  course  of t h e  l i f e  h i s t o r y  s t u d y ,  j u v e n i l e  salmonids of a l l  s p e c i e s  
were c a p t u r e d ,  thereby  p r o v i d i n g  an o p p o r t u n i t y  t o  o b t a i n  b a s i c  l i f e  
h i s t o r y  d a t a  f o r  o t h e r  s p e c i e s  i n  a d d i t i o n  t o  s t e e l h e a d .  These d a t a  
w i l l  p rovide  a b e t t e r  unders tanding  of f i s h  s t o c k s  and u l t i m a t e l y  l e a d  
t o  b e t t e r  management techniques .  

During t h e  c o u r s e  of t h i s  i n v e s t i g a t i o n  w e  compiled d a t a  which g i v e  us a 
f a r  b e t t e r  unders tanding  of t h e  s t a t u s  of s t e e l h e a d  s t o c k s  i n  Anchor 
River  and t h e  i n s t r e a m  movements of b o t h  j u v e n i l e s  and a d u l t s .  However, 
t h e r e  a r e  two a r e a s  where our  t e c h n i q u e s  a r e  d e f i c i e n t :  

1. 	 The method of e s t i m a t i n g  t o t a l  p o p u l a t i o n  of a d u l t  s t e e l h e a d  is of 
margina l  v a l u e .  We have been a b l e  t o  e s t i m a t e  t o t a l  p o p u l a t i o n  i n  
only  4 of t h e  7 y e a r s  of t h e  s t u d y ,  and conf idence  i n t e r v a l s  of 
t h o s e  e s t i m a t e s  a r e  g r e a t .  

2 .  	 Methods of c a p t u r i n g  s t e e l h e a d  s m o l t s  have been u n s a t i s f a c t o r y ,  
r e s u l t i n g  i n  an incomplete  assessment  of t h e  t i m e  of smol t  migra- 
t i o n  and t h e  s i z e  of smol t s .  The most u s e f u l  d a t a  w e  have on t h e s e  
f i s h  have come from s c a l e  a n a l y s i s  of a d u l t  s t e e l h e a d .  

RECOMMENDATIONS 

1. 	 The p r e s e n t  o b j e c t i v e s  of t h i s  s t u d y  should  be r e t a i n e d  and t h e  
s t u d y  should  be cont inued .  Added emphasis should  be p laced  upon 
c o l l e c t i o n  of l i f e  h i s t o r y  d a t a  f o r  coho and chinook salmon and 
Dol ly  Varden i n  t h e  Anchor River. 

2 .  	 The s t u d y  should  b e  expanded t o  i n c l u d e  s t e e l h e a d  p o p u l a t i o n  
c h a r a c t e r i s t i c s  i n  o t h e r  lower Kenai P e n i n s u l a  s t reams.  

OBJECTIVES* 

1. 	 To conduct a c ree l  census  from August 15 through October 
on t h e  Anchor River t o  de te rmine  a n g l e r  e f f o r t  and 
h a r v e s t  d u r i n g  t h e  coho salmon, Dol ly  Varden, and steel-
head f i s h e r y  . 

2 .  	 To de termine  j u v e n i l e  salmonid r e a r i n g  requi rements ,  
abundance, and d i s t r i b u t i o n  i n  t h e  Anchor River from May 
through October.  

3 .  	 To de termine  a d u l t  s t e e l h e a d  m i g r a t i o n ,  h o l d i n g  and 
spawning b e h a v i o r  i n  t h e  Anchor River from August through 
June.  

* 	 O b j e c t i v e  1 i s  f o r  s t u d y  number G-I and O b j e c t i v e s  2 and 
3 r e l a t e  t o  s t u d y  number AFS-48. 
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TECHNIQUES USED 

Techniques r e p o r t e d  by W a l l i s  and Ba l l and  (1983) were used d u r i n g  t h e  
1984 f i e l d  season  t o  r e c o r d  w a t e r  t e m p e r a t u r e s  and o b t a i n  w a t e r  f l o w  
d a t a .  

J u v e n i l e  salmonids were c a p t u r e d  a t  n i n e  l o c a t i o n s  i n  t h e  Anchor R ive r .  
For  t h e  s a k e  of c o n s i s t e n c y ,  t h e  l o c a t i o n s  were numbered a s  r e p o r t e d  by 
W a l l i s  and Ba l l and  (1984) .  New s t a t i o n s  were a s s i g n e d  unused l o c a t i o n  
numbers. L o c a t i o n s  of a l l  t r a p p i n g  s t a t i o n s  a r e  no ted  i n  F ig .  2 .  

Minnow t r a p s ,  a s  d e s c r i b e d  by W a l l i s  and Ba l l and  (1983) ,  were o p e r a t e d  
d u r i n g  t h e  p e r i o d  May 3 t o  August 10. Four s t a t i o n s  were e s t a b l i s h e d  
and t r a p p e d  d u r i n g  t h e  season .  From May 2 1  u n t i l  J u l y  2 2 ,  a t rap-day 
began between t h e  h o u r s  of 10 p.m. and midn igh t .  Each s t a t i o n  was 
t r a p p e d  u s i n g  a d i f f e r e n t  t i m e t a b l e  i n  an a t t e m p t  t o  e s t a b l i s h  t i m e  of 
s t e e l h e a d  smol t  m i g r a t i o n .  For t h e  p e r i o d s  May 6 t o  May 20 and J u l y  23 
t o  August 10, a trap-day began a t  8 a.m. and con t inued  f o r  24 hour s .  

Length measurements were t a k e n  t o  t h e  n e a r e s t  m i l l i m e t e r  from a l l  
j u v e n i l e  salmonids t h a t  were c a p t u r e d .  S c a l e  and we igh t  samples  were 
c o l l e c t e d  from a r e p r e s e n t a t i v e  sample of s t e e l h e a d  j u v e n i l e s  u s i n g  
t e c h n i q u e s  employed i n  p r e v i o u s  y e a r s .  

I n c l i n e d  p l a n e  t r a p s ,  a s  d e s c r i b e d  by W a l l i s  and Ba l l and  (19841, were 
used t o  c a p t u r e  emergent s t e e l h e a d  a t  f o u r  l o c a t i o n s  d u r i n g  t h e  p e r i o d  
J u l y  5 t o  August 10. Two s t a t i o n s  had been s u c c e s s f u l l y  t r a p p e d  i n  1983 
and two new s t a t i o n s  were chosen f o r  t h e i r  l o c a t i o n .  

On May 24, a f o o t  s u r v e y  was conducted a long  t h e  North Fork of t h e  
Anchor River t o  obse rve  spawning s t e e l h e a d .  High and t u r b i d  w a t e r  
p reven ted  o b s e r v a t i o n  of spawning s t e e l h e a d  d u r i n g  t h e  remainder  of t h e  
season .  

Adult  s t e e l h e a d  were c a p t u r e d  d u r i n g  t h e  f a l l  upstream m i g r a t i o n  u s i n g  
t e c h n i q u e s  d e s c r i b e d  by W a l l i s  and Ba l l and  (1983).  The s t e e l h e a d  were 
tagged w i t h  Floy anchor  t a g s  and r e l e a s e d  a t  p o i n t  of c a p t u r e .  

S c a l e s  were c o l l e c t e d  from a d u l t  s t e e l h e a d  d u r i n g  creel  c e n s u s ,  t a g g i n g  
o p e r a t i o n s ,  and c a p t u r e  of f i s h  f o r  t h e  h a t c h e r y .  Techniques of c o l l e c -
t i o n ,  p r e p a r a t i o n ,  and i n t e r p r e t a t i o n  were t h e  same a s  p r e v i o u s  y e a r s .  

I n d i v i d u a l  a d u l t  s t e e l h e a d  were weighed on a hand-held C h a t i l l o n  s c a l e  
and w e i g h t s  w e r e  r eco rded  t o  t h e  n e a r e s t  100 g.  F i sh  w e r e  measured t o  
t h e  n e a r e s t  5 mm. 

S t e e l h e a d  were c a p t u r e d  from Anchor River by Alaska Department of F i s h  
and Game (ADF&G) p e r s o n n e l  f o r  brood s t o c k  i n  a s t e e l h e a d  enhancement 
p r o j e c t .  A l l  f i s h  were c a p t u r e d  by g i l l  n e t ;  o t h e r w i s e  t e c h n i q u e s  of 
c a p t u r e  and h a n d l i n g  were t h e  same a s  i n  1982. F i s h  were t r a n s p o r t e d  t o  
t h e  T r a i l  Lakes Hatchery f o r  o v e r w i n t e r  ho ld ing .  
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F i g u r e  2.  Map of Anchor River  showing l o c a t i o n  of j u v e n i l e  t r a p p i n g  s t a t i o n s ,  1984. 



A creel census  w a s  conducted from August 18 t o  November 4. The method 
employed w a s  a m o d i f i c a t i o n  of t h a t  d e s c r i b e d  by Neuhold and Lu (1957) 
and w a s  d e s c r i b e d  i n  d e t a i l  by Wallis and Bal land (1981). Creel census  
i n t e r v i e w s  were conducted i n  Area 1 d u r i n g  two randomly s e l e c t e d  t i m e  
p e r i o d s  of  2.5 h r .  each. A v e h i c l e  count  was made i n  Area 2 once a day, 
a t  randomly s e l e c t e d  t i m e s ,  on t h o s e  days a c ree l  census was conducted 
i n  Area 1. The e s t i m a t e d  h a r v e s t  i n  Area 2 w a s  based on comparat ive 
e f f o r t  between Areas 1 and 2. 

Kidney and h indgut  samples w e r e  c o l l e c t e d  from a d u l t  chinook,  coho, and 
s t e e l h e a d  f o r  p a t h o l o g i c a l  examinat ion.  The samples were c o l l e c t e d  from 
f i s h  h a r v e s t e d  by s p o r t  f ishermen.  They were f r o z e n  and l a t e r  shipped 
t o  t h e  pa thology l a b o r a t o r y  i n  Anchorage and were examined f o r  t h e  
presence  of b a c t e r i a l  kidney d i s e a s e  o r  f u r u n c u l o s i s .  

FINDINGS 

Water Temperature and Flow 

D a i l y  maximum and minimum tempera tures  recorded  i n  t h e  South Fork of 
Anchor River  are l i s t e d  i n  Table  2. 

Mean monthly water f low rates i n  Anchor River  f o r  water y e a r s  1965-1982 
i n c l u s i v e  and 1984 a r e  d e p i c t e d  i n  Fig.  3 .  

J u v e n i l e  Data 

J u v e n i l e s  Trapped: 

S p e c i f i c  l o c a t i o n s  of t h e  v a r i o u s  t r a p p i n g  s t a t i o n s  a r e  shown i n  
F i g .  2. Numbers of j u v e n i l e  salmonids t rapped  a r e  summarized i n  
Table  3 .  

Trapping a t  S t a t i o n  18 w a s  d i s c o n t i n u e d  a f t e r  t h e  t h i r d  week when i t  was 
determined g r e a t e r  numbers of j u v e n i l e  salmonids could be t r a p p e d  a t  
o t h e r  s t a t i o n s .  

S i z e  d i s t r i b u t i o n s  of j u v e n i l e  s t e e l h e a d  c a p t u r e d  a t  S t a t i o n s  2 ,  4 ,  12,  
and 19 a r e  g iven  i n  Tables  4 ,  5, 6 ,  and 7 ,  r e s p e c t i v e l y .  

Minnow t r a p s  a t  S t a t i o n s  2 and 4 were o p e r a t e d  on a 24-hr. b a s i s  d u r i n g  
t h e  e n t i r e  season.  During t h e  p e r i o d  May 21 t o  J u l y  22, t h e  minnow 
t r a p s  were checked a t  p e r i o d i c  i n t e r v a l s  d u r i n g  a 24-hr. trap-day. A l l  
of t h e  f i s h  were counted and s t e e l h e a d  were measured. The f i s h  were 
r e t u r n e d  t o  t h e i r  r e s p e c t i v e  t r a p s  u n t i l  t h e  end of t h e  24 hour  p e r i o d  
when t h e y  were a g a i n  enumerated and a l l  were measured. Data c o l l e c t e d  
i n d i c a t e d  f i s h  r e a d i l y  escaped from t h e  minnow t r a p s  a f t e r  s h o r t  p e r i o d s  
of  t i m e  and i n  many i n s t a n c e s  a g r e a t e r  number of f i s h  were counted f o r  
a 2-or 3-hr. p e r i o d  t h a n  € o r  a 24-hr. p e r i o d .  Data i n  Tables  3, 4 ,  and 
5 r e f l e c t  t h e  g r e a t e s t  number of f i s h  counted. 
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Table  2 . Minimum and maximum w a t e r  tempera tures  recorded  i n  t h e  Anchor 
River. 1984. .C . 

A p r i l  June  J u l y  August SeptemberMay . 
Day Min. Max . Min. Max . Min . Max . Min . Max . Min . Max . Min . Max . 

1 . . . . . .  2 5 6 11 9 10 12 14 7 9 

2 . . . . . .  2 5 7 1 2  9 11 13 14 7 9 

3 . . . . . .  2 3 8 12 9 14 13 16 7 9 

4 . . . . . .  2 3 9 13 11 16 12  18 7 9 

5 . . . . . .  2 4 9 12 1 2  16 14 1 7  7 9 

6 . . . . . .  2 4 8 10 13 16 14 16 7 9 

7 . . . . . .  1 6 8 9 1 2  17  13 17 7 8 

8 . . . . . .  2 6 7 9 13 15 13 17 8 9 

9 . . . . . .  2 6 7 9 12  14  14  18 8 10 


10 . . . . . .  2 6 7 10 11 13 13 1 7  8 10 

11 . . . . . .  2 6 8 12 11 12  13 16 7 9 

12 . . . . . .  2 6 9 13 10 ... 12 16 7 9 

13 . . . . . .  2 5 9 11 ... 12 11 16 8 8 

14 . . . . . .  3 4 8 10 10 1 2  11 16 8 8 

15 . . . . . .  3 4 8 9 10 13 1 2  17 7 8 

16 . . . . . .  3 5 7 8 11 13 13 17 7 9 

17 . . . . . .  3 5 7 9 11 11 13 16 7 9 

18 . . . . . .  3 5 7 1 2  10 11 13 14 8 8 

19 . . . . . .  3 6 8 13 10 11 9 13 7 8 

20 . . . . . .  3 7 10 14  10 11 11 1 2  5 6 

21 0 2 4 6 4 6 10 14 11 11 4 6 

2 2  0 3 4 6 4 6 1 2  14  11 12 5 6 

23 0 4 4 6 4 6 11 13 11 1 2  5 6 

2 4  1 5 4 8 4 8 10 13 11 1 2  ... ... 

25 1 5 5 7 5 7 11 14 11 12 ... ... 

26 2 3 4 7 4 7 12  14  9 11 ... ... 

2 7  2 3 5 6 5 6 1 2  14 8 10 ... ... 

28 1 4 5 8 5 8 10 13 7 9 ... ... 

29 1 3 5 9 5 9 11 12 7 8 ... ... 

30 2 3 6 9 6 9 11 13 6 9 ... ... 

31 . . . . . .  5 9 5 9 11 13 6 8 ... ... 
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F i g u r e  3 .  Mean monthly w a t e r  flows i n  Anchor R i v e r ,  1965-1982, 1984. 
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Tab le  3. Suxmnary of numbers of j u v e n i l e  salmonids c a p t u r e d  a t  v a r i o u s  
t r a p p i n g  s t a t i o n s  i n  Anchor River, 1984. 

~ 

S t a t i o n  Number Type of Trap  SH DV KS ss 

2 Minnow Trap  201 100 25 55 


4 Minnow Trap 270 402 177 252 


12 Minnow Trap 330 843 409 358 


18 Minnow Trap  10 25 19 16 


19 Minnow Trap 332 447 150 122 


2, 8, 16, and 20 I n c l i n e d - P lane  

Fry Trap 108 0 0 3 


T o t a l  1,251 1,817 780 806 


4 8  




Table  4. Numbers of j u v e n i l e  s t e e l h e a d  t r a p p e d  a t  S t a t i o n  2 i n  Anchor R i v e r ,  by weekly p e r i o d  
and l e n g t h  i n t e r v a l ,  1984 

Week Ending 
Fork 


Length 5/06 5/13 5 /20  5 /27  6 /03  6 /10  6 /17  6 /24  7 / 0 1  7 /08  7/15 7 / 2 2  7/29 8 /05  8 /12  

40-44 1 
45-49 5 
50-54 1 1 1 1 
55-59 2 2 1 2 
60-64 1 3 4 4 5 2 1 
65-69 2 1 2 4 1 1 3 1 
70-74 1 1 1 2 1 1 2 2 2 3 1 
75-79 1 1 3 1 1 1 7 4 
80-84 1 1 1 2 5 1 1 
85-89 1 1 1 1 8 1 5 1 3 
90-94 1 1 3 2 2 1 
95-99 1 2 2 2 2 2 1 

100-104 2 1 4 1 1 2 
105-109 1 1 2 1 1 1 
110-114 1 2 1 1 2 
115-1 19 1 1 2 1 
120-124 1 1 1 
125-129 1 1 3 1 
130-134 1 
135-139 2 2 1 
140-144 1 2 
145-149 1 1 
150-154 
155-159 1 1 
160-164 1 
165-169 1 
170-174 I 
175-179 
180-184 
185-189 

T o t a l  6 7 13 2 1  16 11 7 12 8 45 20 15 2 9 7 



Table 5.  Numbers of j u v e n i l e  s t e e l h e a d  t r a p p e d  a t  S t a t i o n  4 i n  Anchor R i v e r ,  by weekly p e r i o d  and 
l e n g t h  i n t e r v a l ,  1984. 

Week EndinFork 	 7/!8 7 / 1 5  7 / 2 2  7 / 2 9  8 / 0 5  8 / 1 2Length 5 / 0 6  	 5 / 1 3  5 / 2 0  5 /27  6 / 0 3  6 / 1 0  6/17 6 / 2 4  7 /01 

(m)
40-44 1 
45-49 3 
50-54 	 2 6 1 


5 8 2
55-59 2 

60-64 1 
 3 8 3 2 3 

65-69 1 3 1 2
4 1 
70-74 2 1 1 1 1 
75-79 1 2 1 1 2 3 

2 2 1 1 180-84 2 1 2 

84-89 5 1 1 2 1 
 1 1 7 2 
90-94 2 3 2 1 3 4 1 
95-99 9 7 1 4 2 2 

3 2 3 2 1100- 104 	 1 1 2 
105-109 5 2 2 1 

wi 110-114 8 1 2 2 2 1 
0 1 

115-119 1 6 2 2 1 1 
120-1 24 6 1 1 1 1 2 1 

2 1 2125-129 	 1 1 1 
130-134 7 	 1 1 
135-139 3 1 
140-144 3 2 1 
145-149 4 1 1 

150-154 2 

155-159 2 1 	 1 1 2 
160- 164 1 1 
165-169 1 1 
170-174 1 
175-179 1 1 
180-184 1 
185-189 

8 4  37 19 27 17 10 4 7 12 20 1 9  1 4 4T o t a l  5 



T a b l e  6 .  Numbers of j u v e n i l e  s t e e l h e a d  t r a p p e d  a t  S t a t i o n  1 2  i n  Anchor R i v e r ,  
by weekly  p e r i o d  and l e n g t h  i n t e r v a l ,  1984. 

Fork  Week Ending 
Length  5/06 5/13 5/20 5/27 6/03 6/10 6/17 6/24 7/01 7/08 7/15 7 / 2 2  
(mm) 

40-44 
45-49 
50-54 
55-59 2 
60-64 6 4 1 6 2 
65-69 2 5 3 1 4 1 3 
70-74 1 1 1 2 6 3 1 
75-79 1 2 2 7 11 3 
80-84 1 1 1 8 9 9 2 
85-89 1 5 11 10 3 3 
90-94 3 3 1 4 7 7 4 5 
95-99 2 2 5 1 2 2 4 9 

100-104 1 2 2 3 3 1 3 8 
105-1 09 2 1 1 7 2 6 
110-114 1 1 1 1 1 1 
115-1 19 3 1 1 
120-1 2 4  1 1 1 2 1 
125-129 1 1 1 1 
130-134 1 2 1 
135-139 1 2 1 1 1 
140-1 44 1 3 1 1 1 1 
145-149 1 1 
150-154 2 1 
155-159 1 2 1 1 
160-164 
165-169 1 1 1 1 
170-174 1 1 1 1 
175-179 1 1 1 
180-184 1 1 
185-189 
200+ 1 

T o t a l  0 15 20 18 8 30 18 47 70 42 27 33 
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T a b l e  7 .  	 Nunhers  of j u v e n i l e  s t e e l h e a d  t r a p p e d  a t  S t a t i o n  19 i n  Anchor River, 
by weekly  p e r i o d  and l e n g t h  i n t e r v a l ,  1984. 

Fork  Week Ending; 
Length  5/06 5/13 5 / 2 0  5/27 6 /03  6/10 6/17 6/24 7/01 7/08 7/15 7/22 

40-44 
45-49 
50-54 
55-59 1 1 
60-64 6 2 7 
65-69 10 1 8 1 
70-74 2 1 6 1 
75-79 2 4 
80-84 3 2 2 1 
85-89 1 2 3 1 7 4 
90-94 1 2 3 3 16 
95-99 1 2 3 4 4 5 

100-104 3 2 3 9 
105-109 1 1 1 3 8 
110-1 14 2 1 
115-119 1 1 1 5 1 1 2 
120-124 2 1 
125-129 2 1 1 5 
130-134 2 1 
135-139 1 1 1 1 1 2 2 
140-144 1 1 4 
145-149 1 1 2 1 
150-154 2 
155-159 1 
160-1 64 1 1 
165-169 2 
170-174 
175-179 1 
180-184 1 1 
185-189 
190-194 
195-199 1 

T o t a l  13 5 29 2 2  25 43 21 31 23 23 35 60 
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Minnow t r a p s  a t  S t a t i o n s  1 2  and 19 were o p e r a t e d  on a 24-hr. b a s i s  from 
May 3 t o  May 20 and on two 3-hr. t r a p  p e r i o d s  p e r  24-hr. t rap-days from 
May 21 t o  J u l y  22 .  Data c o l l e c t e d  a t  S t a t i o n s  2 ,  4 ,  1 2 ,  and 19 i n d i c a t e  
t h a t  salmonid a c t i v i t y  i s  g r e a t e s t  d u r i n g  p e r i o d s  of  t w i l i g h t  and 
da rkness .  

Data p r e s e n t e d  i n  p r e v i o u s  y e a r s  i n d i c a t e  s t e e l h e a d  smolt  a r e  130 mm o r  
g r e a t e r  i n  l e n g t h .  Data i n  T a b l e s  4-7 show t h e r e  were compara t ive ly  f e w  
smol t - s i ze  f i s h  c a p t u r e d .  A t  S t a t i o n  4 t h e  g r e a t e s t  number of s t e e l h e a d  
l o n g e r  t h a n  130 mm w e r e  caught  d u r i n g  t h e  week ending May 13. A s i m i l a r  
peak was no ted  f o r  S t a t i o n  4 i n  1982;  however, i t  was n o t  no ted  i n  1983. 
Because t r a p p i n g  e f f o r t s  d i d  n o t  s ta r t  u n t i l  t h e  week ending May 13 i n  
1983, i t  i s  p o s s i b l e  t h a t  a noteworthy movement of s t e e l h e a d  g r e a t e r  
t han  130 mm i n  l e n g t h  w a s  missed.  Catches of s t e e l h e a d  g r e a t e r  t h a n  
130 mm i n  l e n g t h  i n c r e a s e d  s l i g h t l y  a t  S t a t i o n  1 2  f o r  t h e  p e r i o d  June  18 
t o  J u l y  8 ,  a t  S t a t i o n  2 f o r  t h e  p e r i o d  J u l y  2 t o  J u l y  1 4 ,  and a t  
S t a t i o n  19 f o r  t h e  p e r i o d  J u l y  9 t o  J u l y  21.  S i m i l a r  e l e v a t e d  c a t c h e s  
of  s t e e l h e a d  g r e a t e r  t h a n  130 mm were noted i n  1981 f o r  t h e  same approx-
imate t i m e  p e r i o d .  No o t h e r  s i g n i f i c a n t  c a t c h e s  of s t e e l h e a d  g r e a t e r  
t h a n  130 mm i n  l e n g t h  were no ted .  

The length-weight  r e l a t i o n s h i p  of s e l e c t e d  s t e e l h e a d  j u v e n i l e s  c a p t u r e d  
i n  1984 i s  p r e s e n t e d  i n  F i g .  4 .  

Emergent Fry Data: 

Emergent s t e e l h e a d  f r y  were c a p t u r e d  by m i n i a t u r e  i n c l i n e d - p l a n e  t r a p s  
a t  f o u r  s t a t i o n s  i n  t h e  Anchor R ive r .  Because o b s e r v a t i o n s  of a d u l t  
spawning s t e e l h e a d  were p reven ted  by h i g h ,  t u r b i d  water, two s t a t i o n s  
were e s t a b l i s h e d  a t  l o c a t i o n s  where emergent s t e e l h e a d  f r y  had been 
s u c c e s s f u l l y  c a p t u r e d  i n  1983. Two a d d i t i o n a l  s t a t i o n s  were e s t a b l i s h e d  
downstream near t h e  j u n c t i o n  of t h e  North and South Forks  of the Anchor 
R i v e r .  

Numbers and s izes  of  emergent f r y  c a p t u r e d  a t  each s t a t i o n  are 
summarized i n  Tab le  8. The ea r l i e s t  c a t c h  of  emergent s t e e l h e a d  
occur red  a t  a l l  s t a t i o n s  t h e  week ending J u l y  22 .  Peak c a t c h e s  of  
emergents  a t  t h r e e  s t a t i o n s  a l s o  occur red  t h e  week end ing  J u l y  22. The 
peak c a t c h  a t  t h e  f o u r t h  s t a t i o n  occur red  t h e  f o l l o w i n g  week. The c a t c h  
a t  S t a t i o n  16 r e p r e s e n t e d  88.5% of t h e  t o t a l  c a t c h  of emergent 
s t e e l h e a d .  Ca tches  a t  t h e  o t h e r  s t a t i o n s  were r e l a t i v e l y  small .  Timing 
of emergence w a s  s imi la r  t o  t h a t  r e p o r t e d  i n  1983. 

Adult  Data 

P o p u l a t i o n  E s t i m a t e s :  

From September 5 t o  October  5 ,  94 a d u l t  s t e e l h e a d  were tagged w i t h  
s e r i a l l y  numbered Floy anchor  t a g s  and r e l e a s e d .  The purpose of t h e s e  
t a g s  was t o  p r o v i d e  d a t a  t o  estimate t h e  s t e e l h e a d  p o p u l a t i o n  i n  t h e  
Anchor R ive r .  
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T a b l e  11. 	 Es t ima ted  s p o r t  f i s h  e f f o r t  and h a r v e s t  of s t e e l h e a d  from 
Anchor R i v e r  by weekly i n t e r v a l s  and a r e a ,  August 1 t o  
November 4 ,  1984. 

Week E f f o r t  H a r v e s t  Harves t  
Ending (Man-Hours) Area I** Area 2*** T o t a l  

8/19" 1114 0 0 0 

8 / 2 6  4785 20 3 23 

9 /02  5 187 38 7 45 

9 /09  2980 25 4 29 

9 /16  2438 22 2 24 

9 / 2 3  2288 48 11 59  

9 /30  1783 20 9 29 

10107 1824 38 13 5 1  

10114 1519 1 7  8 25 

10121 1538 15  7 19 

10128 431 1 0 1 

11/04  140 0 0 0 

T o t a l  26,027 244 61  305 

* E s t i m a t e s  f o r  weekend o n l y .  

** Anchor River below t h e  f o r k s .  

*** South  Fork  Anchor R i v e r  above c o n f l u e n c e  of t h e  Nor th  Fork. 
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Tab le  12. Summary of a n g l e r  e f f o r t ,  and e s t i m a t e s  of h a r v e s t  and t o t a l  
p o p u l a t i o n s  of s t e e l h e a d  on Anchor R ive r .  

P e r i o d  Covered E f f o r t  S t e e l h e a d  E s t i m a t e s  
Year i n  Census (Man-Days) Harves t  T o t a l  Run 

1954 5/29-10/23 3,000 247 511 

1957 .5/01-10/15 5,800 50 600 

1960 5/07-10/02 5 ,300* 400 ... 
1968 7/06-10/19 3,045 102 ... 
1977 E n t i r e  y e a r  31,515 1,072 ... 
1978 E n t i r e  y e a r  42,761 1,754 4 ,162 

1979 	 E n t i r e  y e a r  44 ,220 782 ... 
1980 	 E n t i r e  y e a r  33,272 8 4 1 2,388 

1981 	 E n t i r e  y e a r  34 ,257 777 ... 
1982 	 E n t i r e  y e a r  24,709 55 1 ... 

1983 	 E n t i r e  y e a r  28,881 1,101 1,682 

1984** 	 May- June  ... 50 
8/13-11/4 7,610 
T o t a l  1,361 

* E f f o r t  i ncomple t e ;  c o v e r s  p e r i o d  5/07 t o  7/14 on ly .
** Incomplete  d a t a ,  s u b j e c t  t o  r e v i s i o n .  

Source of 

Data 


A l l i n  (1954) 

A l l i n  (1957) 

McHenry (1969) 

Mills (1980) ; 
W a l l i s  & Hamm-
a r s t r o m  (1979) 

M i l l s  (1981a) 

M i l l s  (1981b);  
W a l l i s  & 
Bal l and  (1982) 

M i l l s  (1982) 

M i l l s  (1983) 
W a l l i s  & 
Bal l and  (1984) 

M i l l s  (1984) 

Es t ima ted  
Creel Census 
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Age-Weight-Length Data: 

S c a l e s  and l e n g t h s  were c o l l e c t e d  from 126 a d u l t  s t e e l h e a d  d u r i n g  c r e e l  
census  i n t e r v i e w s ,  t a g g i n g  o p e r a t i o n s ,  and t h e  h a t c h e r y  brood s t o c k  
c o l l e c t i o n .  T o t a l  age could be  determined f o r  90 s t e e l h e a d  and marine 
h i s t o r y  f o r  124. Age composi t ion and l e n g t h  of  t h e  f i s h  from a l l  
samples combined a r e  summarized i n  Tab le  13. 

Twenty-eight (22.6%) of t h e  s t e e l h e a d  had spawned p r e v i o u s l y ,  19 w e r e  
r e t u r n i n g  f o r  a second spawning, and 9 were r e t u r n i n g  t o  spawn a t h i r d  
t i m e . 

P r e v i o u s  p e r c e n t a g e s  of r e p e a t  spawners i n  Anchor R i v e r  have been: 
A l l i n  (1954) ,  26%; Dunn (1961) ,  3.5%; Redick (1968) ,  24.3%; McHenry 
(1969) ,  16 .2%;  Wallis and Hammarstrom (1979) ,  1 7 . 7 % ;  Wallis and 
Hammarstrom (1980) ,  17.5%; Wallis and Ba l l and  (1981) ,  19.7%; Wallis and 
Ba l l and  (1982) ,  11.1%; Wallis and Ba l l and  (1983) ,  33%; Wallis  and 
Ba l l and  (1984) ,  25 .2%.  

S t e e l h e a d  l e n g t h s  c o l l e c t e d  d u r i n g  v a r i o u s  a c t i v i t i e s  are comparable i n  
s i z e  (Table  14 ) .  It i s  expec ted  t h a t  a n g l e r s  s e l e c t  l a r g e r  f i s h  t o  
keep,  b u t  c a p t u r e d ,  hatchery-bound f i s h  were n o t  s e l e c t e d  f o r  s i z e .  
Samples c o l l e c t e d  d u r i n g  t a g g i n g  o p e r a t i o n s  were t aken  a t  random and 
s i z e s  a r e  Comparable t o  t h e  o t h e r  samples.  

Lengths  and w e i g h t s  of 26 a d u l t  s t e e l h e a d  were r eco rded  d u r i n g  t h e  f a l l  
f i s h e r y .  The length-weight  r e l a t i o n s h i p  i s  i l l u s t r a t e d  i n  F i g .  5. 

Spawning Obse rva t ions :  

On May 2 4 ,  1984, a f o o t  su rvey  was conducted a long  t h e  North Fork of  t h e  
Anchor R ive r  t o  obse rve  spawning s t e e l h e a d .  The s e c t i o n  of stream from 
S t a t i o n  5 ups t r eam approx ima te ly  1-1/2 miles t o  a p o i n t  known as 
S t a t i o n  6 i n  1983 ( W a l l i s  and B a l l a n d ,  1984) was v i s u a l l y  surveyed.  
Viewing c o n d i t i o n s  were poor  t o  good. Adult  s t e e l h e a d  had been observed 
i n  t h i s  area i n  1983; 
t u r b i d  w a t e r  p reven ted  
s t e e l h e a d .  

however, none 
o t h e r  o p

w e r e  
p o r t u n

observed 
i t i e s  t o  

i n  
o

1984. 
b se rve  

High 
spaw

and 
ning 

Hatchery Brood S tock :  

Twenty a d u l t  s t e e l h e a d  w e r e  c a p t u r e d  and t r a n s p o r t e d  t o  t h e  T r a i l  Lakes 
Hatchery d u r i n g  t h e  f a l l  s t e e l h e a d  run (Table  15) .  They are t o  b e  h e l d  
f o r  spawning i n  t h e  s p r i n g  of 1985. 

Pa tho logy  

Kidney and h i n d g u t  samples w e r e  c o l l e c t e d  from a d u l t  chinook,  coho and 
s t e e l h e a d  t h a t  w e r e  h a r v e s t e d  by a n g l e r s .  The samples w e r e  s e n t  t o  t h e  
pa tho logy  l a b o r a t o r y  i n  Anchorage and examined f o r  t h e  p r e s e n c e  of  
Aeromonas sahonicida and Renibacteriwn salmoninarm. R e s u l t s  are  
l i s t e d  i n  Tab le  16.  
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Tab le  13. Summary of age composi t ion and l e n g t h  of Anchor R i v e r  
s t e e l h e a d  t r o u t ;  combined d a t a  from a l l  samples  t a k e n  d u r i n g  
F a l l  1984. 

Fork Length (mm) 
Age C l a s s  Number Mean Range S.D.* 

F i r s t - t i m e  Spawners 

Males 
3.1 

4.1 

2.2 

3.2 

4.2 

R. 1 

R.2 

R.3 

T o t a l  

Females 
4.1 

2.2 

3.2 

4.2 

R. 1 

R. 2 

R.3 

T o t a l  

Males 
3.1s 

2.lsl 

3.1~1 

3 . 2 ~ 1  
4.2~1 

3 . 1 ~ 1 ~ 1  

R. Is1 

R. 1slsl 

T o t a l  

Females 
2.I s 1  
3.Is1 

2.2sl 

3.2~1 

2.2slsl 

2.2slsl 

R.2sl 

T o t a l  

9 

2 

3 

15 

3 

3 
12 

1-
48 


1 

4 

30 

2 

2 

8 

1
-
48 


1 

2 

2 

1 

2 

1 

2 

1
-
12 


1 

1 

1 

6 

2 

1 

4
-
16 


584 

605 

710 

693 

717 

570 

7 13 


658 

658 

651 

528 

648 


820 

7 30 


768 


7 35 


778 

823 


733 


520-730 

580-630 

655-7 15 

560-770 

695-740 

525-625 

515-800 

690 


525 

645-680 

610-705 

630-645 

520-535 

540-7 15 

740 


7 95 

800-840 

670-790 

750 


745-790 

825 


680-790 

815 


7 35 

720 

760 


75 5-805 

800-845 

815 


745-805 


62.4 

35.4 

52.7 

57.4 

22.5 

50.7 

78.1 


15.5 

25 .O 
16.6 

10.6 

55.9 


28.3 

84.9 


31.9 


77.8 


21.4 

31.8 


29.6 


* Standa rd  D e v i a t i o n  
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Tab le  1 4 .  	 Mean l e n g t h  of a d u l t  s t e e l h e a d  c o l l e c t e d  i n  d i f f e r e n t  sampling 
programs on Anchor R i v e r ,  1984.  

Fork Length (mm) 
Sample O r i g i n  Number Mean Range S.D.* 

C r e e l  Census 

Females 24 676 540-815 60 .0  

Males 27 694 5 15-840 90.8 


Anchor Tagging 

Females 31 687 525-845 80.7 

Males 23 690 525-800 73.9 


Hatchery Take 

Females 10 689 520-800 79 .8  

Males 10 670 525-8 25 101.8  


* Standa rd  D e v i a t i o n  
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deight  i n  ki lograms 

Curve ca lcu la ted  from 1983 data :  -- - 776 t 3J435 [ log  lPT1Qth,L 

- female 
) r - male 
J- repeat  spawner 

Fork length  i n  m i l l i m e t e r s  

Figure  5. Length-weight r e l a t i o n s h i p  of a d u l t  s t e e l h e a d  i n  Anchor River ,  1984. 



- - - 

T a b l e  15. Numbers of a d u l t  s t e e l h e a d  c a p t u r e d  i n  Anchor R i v e r  and 
t r a n s p o r t e d  t o  T r a i l  Lakes Ha tche ry ,  1984. 

Date  Females Males T o t a l  

10 /02/84  6 1 7 


10 /08 / 8 4  2 5 7 


l o /  15/84 2 4 6 


T o t a l  10 10 20 
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Table 16. 	 Summary of salmonid examination results from Anchor River 
for presence of A .  salmonicida and R. salmoninarm, 1984. 

Numb e r Number Positive 

Species Stage Date Sampled A. salmonicida R. salmoninarum 


KS A d u l t  May-June 41 0 1 


ss A d u l t  August 39 1 1 
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Samples taken  from s t e e l h e a d  were i n a d v e r t e n t l y  r u i n e d  i n  t r a n s i t .  Some 
chinook and coho samples were damaged d u r i n g  t e s t i n g  procedures .  Tests 
on remaining samples d e t e c t e d  A .  salmonicida i n  1/24 coho and 0134 
chinook. Tests f o r  R. salmoninarm were p o s i t i v e  f o r  1/34 coho and 1 /33  
chinook. 

T h i s  i s  t h e  f i r s t  t i m e  A .  salmonicida h a s  been d e t e c t e d  i n  any s p e c i e s  
of w i l d  Anchor River  f i s h .  I n  1983, R. salmoninarm w a s  d e t e c t e d  i n  
a d u l t  s t e e l h e a d  (Wal l i s  and Bal land 1984);  however, t h i s  i s  t h e  f i r s t  
t i m e  i t  h a s  been d e t e c t e d  i n  chinook o r  coho. 

Discuss ion  

E f f o r t s  t o  c a t c h  s t e e l h e a d  s m o l t s ,  s i n c e  t h e  i n c e p t i o n  of t h i s  s t u d y ,  
have m e t  w i t h  l i m i t e d  s u c c e s s .  Sampling g e a r  h a s  inc luded  a fyke  n e t ,  
g i l l  n e t ,  hand s e i n e ,  i n c l i n e d - p l a n e  s c r e e n  t r a p ,  backpack e l e c t r o -
shocker ,  and v a r i o u s  minnow t r a p s .  A d d i t i o n a l l y ,  v a r i o u s  sampling 
t i m e t a b l e s  have been t r i e d  w i t h  v a r y i n g  d e g r e e s  of s u c c e s s .  Data 
g a t h e r e d  i n d i c a t e  t h a t  most f i s h  a c t i v i t y  o c c u r s  d u r i n g  t w i l i g h t  and 
darkness .  Minnow t r a p s  have been t h e  most s u c c e s s f u l  means of c a p t u r i n g  
s t e e l h e a d  smol t s  except  t h a t  f i s h  r e a d i l y  escape  s tandard-designed 
minnow t r a p s  . 
It a p p e a r s  t h a t  i f  t h e  t iming  of s t e e l h e a d  smolt  ou t -migra t ion  i s  t o  be 
b e t t e r  determined i t  w i l l  b e  n e c e s s a r y  t o  u s e  a more e f f i c i e n t  t y p e  of 
t r a p .  The most e f f e c t i v e  t r a p  would impede a l l  downstream m i g r a t i o n  of 
smolt  and i n c l u d e  some mechanism of c a p t u r e  and c o l l e c t i o n .  A w e i r  i s  
one t y p e  of s t r u c t u r e  t h a t  might b e  used. The North Fork of t h e  Anchor 
River  h a s  l a r g e  c u l v e r t s  where a s p i l l - t y p e  s t r u c t u r e  might l e n d  i t s e l f  
t o  c a p t u r e  of s t e e l h e a d  smol t s .  Minnow t r a p s  t h a t  p r e v e n t  escape  would 
be t h e  most d e s i r a b l e  c a p t u r e  method because of minimal envi ronmenta l  
impact ,  p o r t a b i l i t y ,  and c o s t  e f f e c t i v e n e s s .  

The e s t i m a t e d  a d u l t  s t e e l h e a d  c a t c h  f o r  1984 w a s  s imilar  t o  t h a t  of 1979 
b u t  lower than  a l l  o t h e r  r e c e n t  (1978-1983) y e a r s .  Three f s c t o r s  t h a t  
may have c o n t r i b u t e d  t o  t h e  lower e s t i m a t e d  c a t c h  are: 

1. 	 E a r l y  run  t iming  and c a t c h  of s t e e l h e a d  b e f o r e  t h e  

commencement of c ree l  census.  


2. 	 More r e s t r i c t i v e  b a i t  r e g u l a t i o n ;  i . e . ,  a r t i f i c i a l  

l u r e s  only  a f t e r  September 15. 


3. 	 A s l i g h t  change i n  t h e  c a l c u l a t i o n s  of estimates. 
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